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Can Participants’ Characteristics Predict Benefit from a Multimodal Burnout 
Prevention Program? Secondary Analysis of a Randomized Controlled Trial conducted 
in Germany 
Abstract 
Chronic psychological distress appears to be increasing markedly among the working 
population. A recent randomized controlled trial (RCT) supported the effectiveness of a three-
week outpatient burnout prevention program - comprised of stress management interventions, 
relaxation, physical exercise and moor baths followed by massage - in reducing perceived 
stress and emotional exhaustion. However, the effectiveness of treatments in the real-world 
that were shown to be efficacious in RCTs is related to the appropriate selection of individuals 
who are most likely to yield sustainable gains. Therefore, factors predicting the intensity of 
response and nonresponse of individuals to treatment are of interest. This secondary data 
analysis aims to explore predictors of response to the outpatient burnout prevention program 
in a sample of eighty employed persons at high risk of burnout. Hierarchical linear regression 
was performed to identify predictors of successful response - defined by lower perceived stress 
at last follow up. Nutritional behavior, symptoms of eating disorder syndrome and well-being 
were significant predictors of perceived stress at last follow up, when adjusted for age, sex, 
education level, baseline stress values and timing of intervention. Persons with low levels of 
well-being, poor nutritional behavior and higher symptoms of eating disorders should be given 
special care and attention to ensure that they respond well to the outpatient burnout prevention 
program.  
 Keywords: stress, professional burnout, program effectiveness, intervention 
 
 





Chronic psychological distress has been increasing markedly among the working 
population. Psychological distress has recently replaced musculoskeletal diseases as the 
leading cause of absenteeism and long-term work incapacity in many countries.1-3 In Germany, 
the number of persons on sick leave due to mental disorders resulting from psychological 
distress nearly doubled from 1994 to 2010 and accounted for 9.1% of all persons on sick leave.4 
In addition, in 2011, 12.5% of the working population in Germany reported experiencing stress 
in their workplaces.5 
The majority of psychological distress can be attributed to workplace stress and 
burnout, both of which are treatable and in some cases preventable.1,2,6 Workplace stress is 
defined as the change in one’s physical and mental state as a response to challenging and 
threatening workplace risk factors.7 Burnout is conceptualized to be a long-term reaction to 
stress, characterized by persistent emotional exhaustion, cynicism and reduced personal 
accomplishment.8,9 A representative survey conducted in 2011 in Germany found that 1.9 
million people aged 14 years and older had been diagnosed with burnout syndrome at least 
once in their lives.10 
Workplace stress and burnout account for significant psychological, physiological and 
economical costs on both individual and organizational level. Burnout was found to increase 
the risk of future illness and therein certified sick-leave absences.11 Employees with high levels 
of workplace stress and symptoms of burnout are at greater risk for physical disorders such as 
cardiovascular disease,12,13 cancer,14 diabetes,15 musculoskeletal pain,11,16,17 respiratory 
diseases11 and impaired digestive functioning,18 as well as psychological disorders such as 
depression, persistent anxiety, fatigue, psychosis, sleep disturbances, impaired memory and 
social impairments.18-20 These negative health consequences further contribute to poor morale, 
hostility and interpersonal conflict at work.21 Consequently, workplaces suffer from high rates 




of absenteeism, presentism, turnover, medical costs, short and long-term worker disability, 
accidents and lower productivity.22-24  
In the recent years, Germany experienced a considerable increase in the number of sick 
leave days and cases of early retirement due to mental disorders.25 The number of days off 
work due to mental disorders increased from 41 million days in 2008 to 79 million days in 
2013.26,27 Similarly, the proportion of early retirement caused by mental and behavioral 
disorders (ICD-10 F00–F99) increased from 24.2% in the year 2000 to 43.1% by 2014.25 In an 
economical perspective, in Germany, direct (prevention, rehabilitation and treatment) and 
indirect (lost working years, disability and premature death) costs of job strain, totaled € 29.2 
billion annually.28  
Considering the high human and financial burden of workplace stress, it represents a 
serious public health concern that needs to be addressed. The past years have witnessed the 
development of numerous individual focused and organization focused stress management and 
prevention interventions. These interventions range from individual psychological services and 
mind-body interventions to restructuring of the organization – most of which appear to be 
effective at reducing workplace stress.29-31  
A recent randomized controlled trial (RCT) supported the effectiveness of a novel 
outpatient burnout prevention program combining traditional outpatient health resort 
treatments with stress management interventions.6 The 3-week program included stress 
management interventions, relaxation, physical exercise and moor applications. This program 
aimed to reduce stress, burnout symptoms, psychological symptoms, back pain and number of 
sick days, while increasing well-being and health status, among highly stressed participants 
who were at risk of burnout. Participants experienced statistically significant immediate 
improvement in all outcome measures, which slightly declined during the first three months 
post-intervention, but remained stable for at least another three months.6 




Although shown to be efficacious in RCTs, the effectiveness of interventions in real 
life environments largely depends on the appropriate selection of individuals who are most 
likely to yield sustainable gains. Moreover, poor responders will require additional attention 
and care to respond positively to the intervention. In order to guide the early identification of 
good and poor responders, it is important to know which factors predict the intensity of the 
response. This is of interest not only for health professionals planning and carrying out 
interventions, but also for health insurance representatives granting the treatment as well. Thus, 
the objective of this study is to carry out a secondary data analysis of data gathered in the RCT6 
to identify predictors of response to the outpatient burnout prevention program in a sample of 
employed persons at high risk of burnout. Due to the exploratory nature of the study, no 
hypothesis were developed antecedently.  
 
Methods 
Study design and Setting 
A secondary analysis of a two-arm RCT with pre- and post-intervention (T0, T1) 
assessment points and follow-ups at 1-, 3-, and 6-months post-intervention, respectively (T2 – 
T4) was conducted. In the original RCT, participants (N=88) were randomly assigned in a 1:1 
ratio using permuted blocks of 10 to the immediate intervention group (IGG) or the wait-list 
control group (WG), the latter of whom received the intervention 6 months after study 
enrollment. This secondary analysis compiled data obtained from the IGG and WG, thus 
creating a combined dataset for analyses. The original study, conducted in 2014 in Bavaria, 
Germany, was approved by the ethics committee of Ludwig Maximilians University, Munich. 
Refer here for the original study.6  
 
 





The original study aimed to recruit n=90 participants based on sample size estimation 
presuming an effect size of 0.35, a power of 0.8, a significance level of 0.05 and a dropout rate 
of 10%. Interested persons were recruited using print and electronic advertisements between 
December 2013 and February 2014. After recruitment, participants were invited to complete 
two screening questionnaires: The Maslach Burnout Inventory–General Survey (MBI-GS-D)32 
and the Perceived Stress Questionnaire (PSQ).33,34 Based on results of the screening, only 
interested persons with above-average levels of stress and an increased risk of developing a 
burnout syndrome were included in the RCT. For instance, we only included interested persons 
who were at risk of burnout or incipient burnout defined by scores between 3.6 and 5.2 on the 
Emotional Exhaustion Scale (MBI-EE) of the MBI-GS-D. These scores were  derived from 
unpublished work as MBI-GS-D cutoff scores specific to the German population is not 
available.35-37 Moreover, interested persons also had to show above-average levels of perceived 
stress indicated by a total PSQ score equal to or over 50 which corresponds to the mean plus 
one standard deviation in healthy adults.34 Additionally, we chose to recruit participants who 
were between the ages of 18 – 70 years, had adequate fitness and general health status and were 
insured with a specific health insurance (Barmer GEK) or were self-paying patients. 
Participants were not compensated for enrolling into the study. However, they received 
compensation for filling out the questionnaire. The sample for this secondary data analysis 
consisted of the original 88 participants but excluded 8 participants from the WG who 
completed baseline measures but did not participate in the intervention. This produced a final 
sample of N=80.  
 
Intervention 
The 3-week prevention program focused on four key therapeutic elements: 




1. Stress management interventions (SMI) on burnout prevention (10 two-hour sessions, 
in groups of 8-12 participants), 
2. Relaxation techniques: Hatha-Yoga (5 one-hour sessions), Qigong (5 one-hour 
sessions), mindfulness training (10 twenty-minute sessions) and progressive muscle 
relaxation (6 one-hour sessions), 
3. Physical exercise: Back school (7 one-hour sessions) and endurance sports activities (7 
one-hour sessions), and 
4. Moor applications (7 x full moor baths (42°C, 20 minutes each)) followed by a resting 
period and massage (20 minutes each). 
The SMI was based on the group therapy program for burnout developed for inpatients 
of the Psychosomatic Clinic in Windach, Germany. The program was modified for prevention 
purposes and was directed by two experienced psychologists. It mainly encompassed a 
psychoeducational approach combined with exercises in mindfulness-based therapy, stress 
management, self-care, goal setting and problem solving. The moor applications were 
conducted in two local rehabilitation clinics and one spa treatment center. A moor bath is 
prepared using moor mud (peat pulp) consisting of organic matter, minerals and water. It is 
widely used in European health resorts as part of balneotherapy to treat a multitude of health 
complaints. Please refer to Stier-Jarmer et al.6 for further information on therapeutic elements 
and on the ethical and legal framework of the intervention. 
 
Outcomes and Measures 
The primary outcome of this secondary analysis was perceived stress at the last follow 
up (T4), measured using the revised 20-item German version of the PSQ.33,34 The PSQ 
evaluates participant’s subjective experience of stress reactions and perceived external 
stressors. All items were rated on a 4-point Likert scale ranging from 1 = “almost never” to 4 




= “usually”. Raw scores ranged from 20 to 80. The raw scores were subsequently transformed 
into a scale ranging from 0 to 100, with higher total PSQ scores depicting higher levels of 
perceived stress. Reliability analysis based on our sample described the PSQ to have high 
internal consistency (Cronbach’s alpha = 0.95). 
4.1 Control variables. Age, sex, education level, perceived stress at baseline and 
timing of intervention were used as control variables. The education level variable was recoded 
into a dichotomous variable (‘up to high school education’ versus ‘university degree or other 
higher education’). To account for any effects of the randomization arms, for instance 
seasonality, we controlled for intervention group. Based on when the IGG and WG received 
the intervention, we referred to IGG as the Spring group and WG as the Autumn group. 
  4.2 Predictor variables. a) Well-being was measured using the World Health 
Organization’s Well-Being Index (WHO-5). The WHO-5 consists of five positively phrased 
items that measure individual’s well-being over the last two weeks. The items were scored on 
a 6-point Likert scale ranging from 0 = “at no time” to 5 = “all the time”. Thereafter, the raw 
scores were transformed into a scale from 0 to 100, with higher values indicating better well-
being. The WHO-5 showed high internal consistency (Cronbach’s alpha = 0.92). 
b) The total scores of the three subdomains of the MBI-GS-D32: Emotional Exhaustion 
(EE) (5 items), Cynicism (CN) (5 items), and Professional Efficacy (PE) (6 items), were treated 
individually as three continuous variables. All items were written as personal statements or 
attitudes, and rated by the participant on a 7-point Likert scale from 1 = “never” to 6 = “every 
day”. Scores for each subscale were derived using the mean which ranged between 1 and 6, 
with higher scores indicating increased EE, CN and PE. Scores were created based on original 
scoring instructions.35 Reliability analyses revealed all subscales to have high internal 
consistencies (EE Cronbach’s alpha = 0.86, CN Cronbach’s alpha = 0.85, PE Cronbach’s alpha 
= 0.84). 




c) Psychiatric symptoms were measured using the 29-item ICD-10 Symptom Rating 
Scale (ISR).38  The items of ISR represents a broad spectrum of psychological symptoms which 
were rated by their severity on a 5-point Likert scale ranging from 0 = “does not apply” to 4 = 
“applies extremely”. The scale provided a total ISR score and syndrome-specific scores for 
depression, anxiety, obsessive-compulsive disorder, somatoform syndrome and eating 
disorders. All scales were estimated by their means, following original scoring instructions,39 
with higher mean scores representing increased symptoms. The ISR demonstrated a high 
degree of internal consistency (Cronbach’s alpha = 0.90). 
d) Health-related behavior were analyzed using a questionnaire developed by the 
German Federal Association of Health Insurance Funds for evaluating health courses.40 The 
12-item questionnaire covers three subtopics: physical behavior, nutritional behavior and stress 
management, with four items each, scored on a 5-point Likert scale from 1 = “always” to 5 = 
“never”.  Raw scores ranged from 4 to 20 for each subscale, with higher scores indicating 
poorer physical behavior, nutritional behavior and stress management. The complete scale of 
health behavior demonstrated high internal consistency (Cronbach’s alpha = 0.84). 
 
Statistical Analysis 
Means, standard deviations (SD) and frequencies were estimated. Hierarchical linear 
regression analyses were performed to identify predictors of successful response to the 
outpatient burnout prevention program. Before regression analysis, correlation matrices and 
tests of multicollinearity were conducted to check model assumptions. Variables with elevated 
variance inflation factors (VIF), estimated with a VIF over 5.0, were excluded from the 
analysis. Due to the small sample size, a pre-selection of predictors was conducted using 
univariate linear regression analyses. Based on univariate linear regression analyses, variables 
with p < 0.25 were subsequently manually included in the hierarchical linear regression. In 




order to select the model with the best fit, several hierarchical linear regression models were 
run simultaneously with varying order combinations of predictor variables. All hierarchical 
linear regression models were controlled for age, sex, education level, perceived stress at 
baseline and timing of intervention. The final model was selected based on the Akaike 
Information Criterion (AIC) (the lower, the better) and founded on the notion that the model 
should not include more than eight variables, as we abided by the recommendation of a 
minimum of ten participants to one variable to keep the results stable. Predictors were 
considered statistically significant when the p < 0.05. 
To analyze whether missing data were missing completely at random, Little’s Missing 
Completely at Random test was performed. Missing data were then replaced using Multiple 
Imputation with 5 imputations.  
As a sensitivity analysis, we imputed missing values using another method of 
imputation - Expectation Maximization - to compare the robustness of our results. This 
sensitivity analysis was based on the recommendations to conduct and compare results after 
performing different imputation methods and/or listwise deletion.41,42 The statistical software, 
IBM SPSS Statistics for Windows, Version 24.0 (IBM Corp., Armonk, NY, USA) was used. 
 
Results 
  Participants (N = 80, Spring group = 43) were predominantly female (75.0%) with a 
mean age of 50.7 years (SD = 6.8).  Most participants were educated up to high school (61.2%), 
were married or cohabiting (62.5%) and employed on full or part time basis (70.0%) (Table 1).  
Eleven of the 80 participants (13.75%) had missing information, thereby necessitating 
a method of missing data imputation. Firstly, we checked for the validity of the missing at 
random assumption using Little’s Missing completely at random test. This test established that 
data were missing completely at random (p = 1.00), thus allowing for multiple imputation. 





1. Tests of multicollinearity 
Correlations ranged from -0.56 to 0.85 (Supplementary Table 1). VIF remained in the 
range between 1.13 and 2.11, with acceptable tolerance values (Supplementary Table 2), except 
for total health behavior at baseline and total psychiatric symptoms at baseline, which were 
consequently excluded from regression analyses. 
 
2. Preselection of predictor variables 
All predictor variables, except somatoform syndrome (p = 0.70), were considered in 
the hierarchical linear regression analysis as their p < 0.20. 
 
3. Predictors of perceived stress at last follow up 
The final regression model was statistically significant (F (8, 470) = 31.18, p < 0.001) 
and accounted for 33.6% of the total variance of perceived stress (Table 2). Well-being, 
nutritional behavior and eating disorder syndrome were significant predictors of perceived 
stress. While higher symptoms of an eating disorder increased perceived stress at last follow 
up, better scores of well-being and nutritional behavior decreased perceived stress at last follow 
up. The strongest predictor of perceived stress at last follow-up was having symptoms of an 
eating disorder. 
 
4. Sensitivity Analysis  
Similar to the core analysis, correlation matrices, multicollinearity tests and univariate 
regression analyses led to the exclusion of predictor variables - total health behavior, total 
psychiatric symptoms and somatoform syndrome - from hierarchical linear regression 
analyses. In addition, symptoms of anxiety disorder were excluded from the hierarchical linear 




regression as univariate regression analyses revealed that p > 0.25. The final regression model 
was statistically significant (F (8, 71) = 4.71, p < 0.001), explaining 27.3% of the total variance 
of perceived stress at last follow up (Table 3). Alike the results of the core regression analysis, 
nutritional behavior and eating disorder syndrome were significant predictors of perceived 
stress at last follow-up. Higher symptoms of an eating disorder increased perceived stress at 
last follow-up, while better nutritional behavior decreased perceived stress at last follow-up. 
Eating disorder syndrome remained the strongest predictor. In contrast to the core analyses, 




This secondary analysis sought to explore predictors of response to an outpatient 
burnout prevention program. Results revealed that participants with higher well-being, better 
nutritional behavior and lower symptoms of eating disorders experienced lower levels of 
perceived stress in the follow up. As such, these factors might be considered in a screening 
procedure when selecting participants for the intervention.  
In line with previous behavioral and physiological studies, our study corroborates the 
association of nutritional behavior including eating disorders and perceived stress. Most 
individuals under stress experience changes in eating behavior, with approximately 40% 
indulging and 40% under eating.43 Stress-induced eating seems to differ based on the type of 
stressors, with workplace stress having the highest impact followed by ego threatening stress 
and interpersonal stress bringing out hyperphagic responses, while physical stress elicits 
hypophagic responses.44,45 Independent of whether an individual over or under eats, it is evident 
that individuals and animals tend to eat highly palatable energy dense food or “comfort food” 
more than high fiber, low fat, nutrient rich food upon experiencing stress.46-50 The promotion 




of food intake during stress has been explained through many biological pathways. Particularly, 
pathways concerning the release of glucocorticoids by hypothalamic-pituitary-adrenal axis and 
the activity of brain opioidergic and dopaminergic neurotransmission has been shown to play 
an important role in alleviating stress and improving mood via the overeating of energy-dense 
foods with hedonic qualities.51-54 This also supports findings that cortisol levels are higher on 
workdays than weekends.55 In addition, micronutrients (essential amino acids, folic acid, 
tryptophan and vitamins D, B, B6, A and C) and minerals (iron and selenium) appear to have 
a substantial influence on mood, fatigue and stress experienced by healthy individuals.56-58 
Taken together, these studies provide striking evidence of the influence of stress on food choice 
and intake through various biological pathways. Thereby, further solidifying our results which 
points out that nutritional behavior and symptoms of eating disorders at baseline are strongly 
associated with the level of perceived stress 6 months after a stress reduction program. 
The capability of well-being to predict perceived stress has been consistently explained 
through research on the Job Demand-Control model (JD-C),59 Job Demand-Resource model 
(JD-R)60 and Effort Reward Imbalance model (ERI).61 JD-C model attributes low job control 
and high job demands (“high strain jobs”) to be the source of low psychological well-being,62 
emotional exhaustion,63 depression,64 neurotic disorder65 and increased psychosomatic and 
physical health complains.63 On the other hand, JD-R model posits that high job demands and 
low job resources impair mental and physical well-being, predict burnout and depreciate 
workplace motivation.9,66 Similarly, employees putting in high psychological and physical 
efforts but gaining low rewards in terms of salary, support and job security, were found to have 
lower well-being according to the ERI model.63 Overall, our results support the use of well-
being measures to predict the strength of their response to the stress reduction program in terms 
of the level of perceived stress. 




Our study reconfirms the importance of a careful participant pre-selection to ensure the 
effectiveness of interventions in real life settings. The transferability and effectiveness of a 
program in real life settings does not just depend on its overall effectiveness, but also on the 
selection of the right program based on the patient’s baseline clinical and demographic 
characteristics - a concept inbuilt in the practice of personalized medicine.67 In order to identify 
these characteristics, studies such as ours that explore pre-treatment variables that predict 
response and non-response to programs, in terms of high or low levels of the desired outcome, 
are of significant importance. Our results are in line with similar studies addressing predictors 
of response to treatment programs of depression,68 anxiety disorders69 and obsessive-
compulsive disorder.70 Moreover, a review on psycho-oncological interventions on emotional 
distress in adult patients with cancer, found studies that selected participants based on baseline 
distress levels to have the best treatment success rates.71 Identifying predictors of response to 
preselect participants to intervention programs is a systemic strategy that could have a major 
impact on the successful and sustainable transfer of results of studies evaluating treatment and 
intervention programs to real life settings, while promoting the effective allocation of resources 
and providing maximal benefits to patients and health systems.  
We find our results on the predictive capabilities of nutritional behavior and eating 
disorder syndrome to be rather surprising as we expected other variables such as depressive 
symptoms and stress management to be front runners in predicting perceived stress. However, 
in the light of available studies and theories focusing on the interrelations of stress, well-being, 
nutritional behavior and eating disorders, our results seem viable. Moreover, several 
interventions such as Mindfulness-Based Stress Reduction, Mindfulness-Based Eating 
Awareness Training and Mindful Eating and Living (MEAL) target stress reduction by 
increasing awareness of and changing eating behavior, which supports attempts to reduce stress 
and burnout through changes in nutritional behavior.72,73 Because our results emphasize the 




influence of nutrition and eating behavior on perceived stress, perhaps it could be an option to 
offer such an intervention within or in addition to our burnout prevention program. However, 
some may argue that poor nutritional behavior and symptoms of eating disorders could simply 
be symptoms or manifestations of high levels of perceived stress. We agree that we do not 
know whether poor nutrition behavior are symptoms of stress or whether they are separate yet 
related issues. We also have no way of clarifying this issue within the boundaries of our study. 
However, we still find it vital to know whether persons with these symptoms will respond 
better or worse to the intervention. Hence, it is still important to identify target groups through 
indicators (such as low well-being, poor nutritional habits and symptoms of eating disorders) 
in order to provide them with timely and suitable care.  
Some limitations need to be considered when interpreting results of this study. While 
the sample size was sufficient for the original RCT, a larger sample size would have allowed 
us to consider more predictor variables in the models estimated in this secondary analysis. In 
addition, the explained variance of the regression model was rather small, which makes us 
question the existence of other unknown variables that might have contributed to the prediction 
of perceived stress at last follow up, but were not available in the dataset. Moreover, the results 
could face selection biases due to a voluntary sample and because the RCT’s inclusion criteria 
might streamline our results to fit a physically “healthy” population with mid to high 
socioeconomic status, who are insured with specific insurance companies. We also did not 
expect the significant difference in perceived stress between the Spring and Autumn groups as 
seen in our core analysis, as the intervention was demonstrated to be effective in the main 
study. A possible explanation might be a seasonality effect. However, it is important to note 
that the difference was not significant in our sensitivity analysis. In retrospect, the analysis 
should have taken in to account factors such as number of hours worked, being employed in 
multiple jobs, marital status and the number and age of dependents, as these factors have a 




direct impact on stress levels. The study may also pose limited external validity as it is specific 
to Germany. A longer follow-up (more than 6 months) would have permitted us to better 
characterize the results’ sustainability. However, the original study was faced with time and 
funding constraints which limited their ability to extend the follow-up period. Lastly, clinical 
characteristics were evaluated using self-reported measures which come with its potential 
biases influenced by personal traits and situational factors. Strengths of this study include the 
use of validated assessment tools, the control and exclusion of confounders in regression 
modelling and the consistency of most results with the sensitivity analysis despite the use of 
completely different imputation methods. 
 
Conclusion 
In conclusion, the burnout prevention program may not be suitable for individuals with 
lower levels of well-being, poor nutritional behavior and an elevated number of symptoms 
related to eating disorders, as they appear to be a group with considerable psychiatric distress. 
Potential participants with low well-being, poor nutritional behaviors and symptoms of eating 
disorders, could be referred to more appropriate and intensive interventions or provided with 
additional care whilst enrolled in the burnout prevention program. Therefore, burnout 
prevention programs might require more rigorous screening interviews. This may contribute to 
enhanced effectiveness of such programs in real-life settings. Thus, the results of this study can 
serve as guidance for health care professionals and health insurance providers when 
recommending their clients to the program, thereby promoting the effective allocation of 
financial resources and maximizing individual benefits to the employee in terms of stress 
reduction and burnout prevention. 
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